Twelve new organotin(IV) complexes of the type R, SnL [where n 3, rn 1, R CH or C6H n 2, rn 2, R C6H or C4H9 L anion of Schiff bases derived from the condensation of 2-amino-5-(o-anisyl)-l,3,4-thiadiazole with salicylaldehyde (HL-1), 2-hydroxynaphthaldehyde (HL-2) and 2-hydroxyacetophenone (HL-3)] have been synthesized and characterized by elemental analysis, molar conductances, electronic, infrared, far-infrared, H NMR and gSn M6ssbauer spectral studies. Thermal studies of two complexes, viz., PhsSn(L-1 ) and PhzSn(L-2)2 have been carried out in the temperature range 25-1000C using TG, DTG and DTA techniques. All these complexes decompose gradually with the formation of SnOz as an end product.
INTRODUCTION
2,5-Disubstituted-l,3,4-thiadiazole moieties have been found to possess herbicidal, radioprotective, diuretic and bacteriostatic properties (1-3). However, very little work seems to have been done on the Schiff base complexes containing heterocyclic amines. Therefore, we report herein the synthesis and characterization of organotin(IV) complexes with the Schiff bases described in Fig.l , obtained by the condensation of 2-amino-5-(o-anisyl)-l,3,4-thiadiazole with aldehydes or ketones.
MATERIALS AND METHODS
All the reagents, viz., organotin halides (Fluka), salicylaldehyde, 2-hydroxynaphthaldehyde and 2-hydroxyacetophenone (Fluka) were used as received. All the chemicals and solvents used were dried and purified by standard methods, and moisture was excluded from the glass apparatus using CaCI: drying tubes.
Carbon, hydrogen and tin content of th complexes were determined as previously rported (4) . Molar conductance, electronic spectra, infrared, far-infrared, H NMR, gSn M6ssbauer and thermal measurements were carried out on the sam instruments as previously reported (5) . Antimicrobial The far-IR spectra of Ph3SnL and Ph2SnL2 show bands at 265 4-6 and 229 + 7 cm -which may be assigned (7, 11) to the v,,Sn-C and v, Sn-C, respectively, whereas the corresponding bands at 608 + 18 and 550 + 20 cm -have also been assigned (10) Table IV . A signal at 8.50 + 0.20 ppm due to the intramolecularly hydrogen bonded phenolic proton (8, 9) of the Schiff bases disappear in the H NMR spectra of the organotin complexes indicating, thereby, the substitution of the phenolic proton by the organotin moiety. The signals due to the azomethine (-C(H)--N-) and methyl (-C(CH3)--N--) protons in the Schiff bases appear as a singlet at 7.05 and 1.60 ppm, respectively indicating that the azomethine nitrogen is hydrogen bonded (8, 9) . In the complexes, the signals shift downfield (2.10 ppm for the methyl and 8.20-8.50 ppm for the methine protons) as compared to their positions in the free Schiff bases owing to the coordination of the azomethine nitrogen to tin (8, 9) . The signals at 4.57 + 0.03 ppm in the Schiff bases has been assigned to the --OCHa protons which remains unaltered on complexation and thus clearly indicates the non-involvement of this group in complex formation. The complex pattern observed in the region 7.00-8.25 ppm in all the complexes is due to overlapping resonances of the phenyl groups bonded to tin and of the aromatic ligand protons. The butyl protons attached to the tin appear as a complex pattern (1.70 0.83 ppm) (12, 13) . The number of protons of various groups calculated from the integration curves and those calculated for the expected molecular formula agrees with each other. (11, 14) to have different Q.S. for the following three isomers (Q.S. 1.7-2. Thus the results clearly indicate that the organotin(IV) complexes possess moderate bactericidal and fungicidal activities. The results of herbicidal, insecticidal, fungicidal and parasitological activities of (HL-1) and (HL-2), and the organotin complexes derived from them (see Table   VII) indicate that all the compounds tested except Ph3Sn(L-2 ) are completely inactive against the various species mentioned. 
